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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICANTS 
SERIAL NO. 
FILED 
FOR 



Jong-Hun LEE et al. 
Not Yet Assigned 
September 29, 2003 

GAIN-FLATTENED WIDEBAND ERBIUM-DOPED OPTICAL 
FIBER AMPLIFIER 



PETITION FOR GRANT OF PRIORITY UNDER 35 USC 119 

MAIL STOP PATENT APPLICATION 
COMMISSIONER FOR PATENTS 
P.O. BOX 1450 

ALEXANDRIA, VA. 22313-1450 
Dear Sir: 

Applicant hereby petitions for grant of priority of the present Application on the basis of 
the following prior filed foreign Application: 

COUNTRY SERIAL NO. FTTJNG DATE 

Republic of Korea 2003-3 1402 May 17, 2003 

To perfect Applicant's claim to priority, a certified copy of the above listed prior filed 
Application is enclosed. Acknowledgment of Applicant's perfection of claim to priority is 
accordingly requested. 

Respectfully^s^bmitted,. 



Stg^e%TCha 
Attorney for Applicant 
Registration No. 44,069 

CHA & REITER 

411 Hackensack Ave, 9 th floor 

Hackensack, NJ 07601 

(201)518-5518 



Date: September 29. 2003 



Certificate of Mailing Under 37 CFR 1.8 



I hereby certify that this correspondence is being deposited with the United States Postal Service as first class 
mail in an envelope addressed to MAIL STOP PATENT APPLICATION,£QMMISSIONER FOR PATENTS, 
P. O. BOX 1450, ALEXANDRIA, VA. 22313-1450 on SeptemberJZ9r*2(503 . 

Steve S. Cha. Reg. No. 44.069 
Name of Registered Rep.) 





This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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1020030031402 #^ 2003/8/29 

^ofl t4= <t-«H^ ^ *l-iffls. ^Jl7l- M-fr A oH) Bfl^]S] 

^ ^1 XU ^ Xl2 ^ ^ ^ <X^- ^7> ^7]^, 

<#7) XU ^iS. -S-ofl Hfl^l^M, f^SRr X| 1 

^-fr^, 7l^^€ ^4 ^B^tHl ^ #7} o]^r ^-B-S^-Ei 

^l-«fl= Mil ig^^ ^Ei^, ^"71 XI 1 ^ ^ A> 

o]d\] tifl^sH, ^71 ^€ Mlt ^"71 ^E}5. #^^>ZL, ^-7] ^ 

ti_VA>^ ^l-wH= #71 X12 ^Sl #3*Hr ^^eflo]B]# ^l*Rr 

XI 1 ^-71 XI 2 ^TL ^Hl «fl*l=M, ^-«J1-EL f-illt ^-S> 

T± X12 <X# ^7> ^l^, ^"71 X12 ^7> ^*>7l 

^-R-S #^SRr XI 2 #^-!- i^W. 
£ 2 

M<y<xi 

^■fr ^7i, ^-a- ^ ^7> 



27-4 



4. 



1020030031402 #^ 2003/8/29 

3hfl<3 ^7> ^-n- ^#7l {GAIN-FLATTENED WIDE-BAND 

ERBIUM DOPED OPTICAL FIBER AMPLIFIER} 
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1020030031402 #^ <Ut.\: 2003/8/29 

^ <t-tiB^.(L-band) Mil ^^>7l #rfl<*] o|«- ^ 7 > 

(Erbium Doped Fiber Amplifier: EDFAH 3J°]t}-. 

^r-§-£l^r ^-R- ^7l^ ^^tt Mif ^^}7] ^ 

5 d ^-fV #^7]^ o]^-nfl^(gain medium) ^-fr^r, (Optical Pumping) 

ofl € J3.tr ^ ^^f, ^Slxr #^]JL2f °l^r*Pfl o,^ 

^-^-^-^Ct^ #^tM (wavelength division multiplexing optical 
coupler: WDM coupler )£f, $«J-fAS ^ -f-^M ^« 0 V%1=o.s. ^1 

*3*Rr ^ *K^l7l^r ^H^MeI (optical isolator) ^--2.5. ^^^cf. 

^-*r ^ sjS^- ^ -^-a- ^7>tr 

€ °l£r A o^^ ^7)^71^1, o]s. D pfl ^ o.oll °^HeJ ^J-fe 

c^7l^ ol^o) o-c HJ-^ ^ o. ^^Cf. ^fl ^J7^ s^^t^ # 
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1020030031402 ^ o^ }: 2003/8/29 

-§-^4. ^7]*\, WDM Al^Efl^- ^v\t\. ^-<*|*H cf^^ *fl^-°r 

^ tfl^-fr jL^r^^S A>-g-^ - &t}. ^^H, WDM #-S^ Aj^Bfl^. iC f ^ 
^ ^H^-i- ^J±* r 7l 4^- cfl^ol 1525 - 1565nm<y *1-«H = 

4# rfl^ol 1570 ~ 1610nm°l «t-^H.3E. %*\3L $\<$o_g. A}-g-*}7l £)tr <£^-7\ 
%ig-5} z\t$S)jL ^4. WDM ^-#^1 a]^uJo] ^ ^ ^^j §|-u)-o] 0]%- ^ 7 > 

^-n- flO^, ^-A]^ C^ej. ^-HflH. ^3-^- 

^ ^7> oil tfl# <&? 7 \ ^1^5)57 ol^ 

^3 °.S <H# ^7> -fr ^£ ^(Population 

Inversion)-!- cfl^= 70 ~ 100 % ^S.<*\]*\ o]tf& ^-f^ sj-^t o]^. 

7>^]J1 01 cf. o_ s> i53 0 ^ j^cq 0 ] 

7>^> ^ZL, 1560 nm 4^ °]^r°] #tfl3 0.5. s^io] $14. 4^H] 

*r€- ^0} &<g^*\ ^7] nfl^ofl 7].^ o)s. ^fl-g-s) 

^ 5^. *j-«HlEL <H# ^7} #^7l^ ^E^Sj-A] 71 71 ^Sfio] 

tij-Ais.^ ol-g-^ «j-Ai > ^(Fabry-Perot filter) 

1- °l-g-*Rr "Hr-^lcl #^31(Mach-Zender interferometer ol-§-*Rr 

»<H, -fr^l ^# <>l-§-*Hir ^-fr 37}(fiber Bragg grating: FBG) € 
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1020030031402 #3 2003/8/29 

*M 5^ °l^-^r <£fe ?M4. oje} o}a] 7}*1 o]=. uj-^s. - 

^ti ^-n- ^^>» ^ ~ S A>.g-£]J7 oluf. 

^-n- ^-H- iflofl ^7l^ o. ^ 

-B- ia<H ifl<q #^1- ^7l(^ti}^ o.s 3*>^7l e)- f-)7> ^ «fl nm 

°1 , ^«o V ^S ^1*3^ 2.J=<4 ^#^0.3. ^*3*Rr -S.-B A>oloj)A^| ^-B- -2- 

3^ ^ lo l 91^. ^g-fr ^7>^ ^7l7> ^alj ^ olvfl°M, 

^ S.^ ^A]7)^ f^lol olcf. 2]7>o] 2=jz}.(ti} 

^7l ^7]-# °l-g-*H *]-a]]j= «- ^ 7 > ^-n- #^-71^ o^-g. sg^-sj. 
A l?l^r «<H^ ^7}°1 ^4 i^B^-fr ^-wlljEL ^7} ^ o. 

51 Ojs. i^ESj^ U}tfl7> ^T^Jl, ^Tfl^ ^--71 ^7f# tfj- 

^g-fr ^71 oil -^^f-^^l 4^H1 °1^-* tt 

^. ^7l^7># ol-g-^ *&+\-8r ^ f^1i7} ^olA-1 rtt^o] 

^#°1 ^A^tRr ^ 0 1 ^71 ^7>^ ^£ofl cflgflAi ^ 

^iH^j nfl-o- n]^>7ll ^T^°l ^Cf. o] ^ ^7] z^j-o) ^ £ 
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« I 

1020030031402 ^ o^ }: 2 003/8/29 

«-*H«- «fl^*>7l ^sfl^i, *EFM ^^>o] <^o] ^o. 3^ 

(chirped FBG : CFBG)# *}-8-*l-fe « 0 >^o] afl^sq&i}. ojnfl, 
^ y o v ^* 4^ ^7] 7} ^l^^^S. SE^r »£*Rr 3*H 

4. ^-n- 3*>» *l-8-*H o]^- ^ 71 ^ *&.6iofl 4h 

^, ^-g- ^7> ^-f}- ^71^ ojs. ^gjlss^ ti>tfl7> 

^^>o] au> ^h^I- ^Tfl^jL, ^7 r ^-R- ^7H1 3-8-8-3 
*M aU>ja fAi l7 ^ ^wv^o.^ ^S}^ ^-a]^^ ^-a^ o. <^ o_ 7 j- 

^ ^t^Hl^r ^H7V ^JE^ (Population Inversion)^! tfisf 

40%^ ^9 °}-%-*}7} Ttfl^-ofl ^-afljEL c^^- $ 7 1. ^ o. ^ 7 l^ o] 
^7f ^-f}-^ ^^»l7> cfl^= 5-10«fl ol^- c) ^o) ^-tf. HSjjI, <^-tiflj= o)-g- 
^7> ^-B- #^7HH 980nm SE-^r 1480nm Jl^^ LD ^ = 

(1530nm, 1550nm SE^ 1570nm JiS ^ >M-§-*H ^a] 

(co-pumping) ^-^.^ ^-HflJE. ^7> ^-fr ^7]^ o]^.5gEj-s.^o] 

JiJL £ w> 9XtH<$. ^a1p>(m. Fukushima), $H . eHS(Y. 
Tashiro) ZLel^l £.jia)(h. Ogoshi), 'Jl^S. WDM 

1570nm-1600nm <3^<HH ojs. sg^-^ -$ 7} ^ o. ^ 7 j (Flat gain 

erbium-doped fiber amplifier in 1570nm-1600nm region for dense WDM 
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1020030031402 <^7}: 2003/8/29 

transmission systems)', OFC'97, vol. PD3, 1997]. °] ^ <^-^= <X-g- # 

ufE}^fl S^olcf. ^-7] <X-g- ^ 7 > #^-fr #^71(100)^ ^ ^-fr(llO) ^cHl 

tifl*l£M, XI l X| 2 #^-(170,180)* ^wl*>Jl, ^7} XU ^ XI 2 f^^f 
(170,180)* ^1 <?i^sr>7l ^tb Xll ^ XI 5 WDM #^7] (121, 125) * 5. 

^7i xu wdm w^-7i(i2D^ ^-fraiom sj^fe 

1550/1580nm ^ tfle^ f^llt 1550nm(^l-^= ) * 1580nm(^-^JEL) s^V nfl 
^^S. -g-e^Un., XI 1 7$S.S., <t-«HJ= XI 2 

A oM XI 1 ^#-¥-(170)^ XI 1 ^ XI 2 ^>ol#^]o]t| (131, 132) XI 1 
LD(pump LD, 141, 142)5*, XI 2 WDM ^^71(122)^, XU <H# ^7> 3M3-fKl51) 

^7}(160)1- #7) XU £ XI 2 ^-<>H^^|o1b| 

(131,132)*=- ^ ^7} XU ^7} ^3-fKl51)5L^E] %%S\^ ASE ^ 

4 <$^<L3, *l*3*Rr ^mW. #7l XU LD(141)^r 980nm SE 

1480nm XU €MN*KlI, #7l XU ^ Xl2 ^H^HEi 

(131,132) A>olofl 7 flXI€ X12 WDM %^7) (122)fe #7j XU ^>H*3H£l 
(131)1- *]-^JEL Mlfif XU LD(141)S.^-B| ajs^ XU 

^^>«X #^tr^f. ^7] XU <X# ^7> ^-fr(151)*r #7) XI 2 #oH* 
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1020030031402 #3 U*}: 2003/8/29 

elHEl (132)1- XU ^5.^°fl ^*fl ^^(^^M), #7l XI 2 # 

o>ol^eflolEi(i32)l- #71 ^-R- 3 

7}(160)^r #7l XU ^7> #^-£-(151)5.-^1 <y^£ t A Jlt 

<15> s$7] *\)2 ^iw-(i80)^ Xl3 #o}°1#3HeK 133)4, X| 2 ^ Xl3 $5. 

LD(142, 143)4, Xl3 ^ XI 4 WDM ^ ^-71 (123, 124)4, Xl2 ^7> 
(152)1- S^4. ^"71 Xl3 ^H#5ll 0 l^(133)^ ^"71 Xl2 ^7> 
(152)3.^1 ASE ^4 ^ ^ ^*Rr ^"71 

Xl2 ^H. LD(142)^ 980nm 1480nm 4#^ Xl2 #^*1-JI, X]3 WDM 

^^-71(123)^ #7l Xl3 ^H^M^I (133)1- #4*1 t-lHH %^1Jl4 ^7] 
Xl2 ^5. LD(142)^Jf4 ^4 Xl2 #^4. #7l Xl3 

LD(143)fe 1550, 1530 iE^ 1570nm 4#£l Xl3 #^*1-JI, #7l XH WDM 

^■^^■71(124)^ ^7} Xl3 WDM ^-^^-7l(123)S^-E^ -^-«HH ^15:4 

Xl2 ^ Xl3 ^^^-8- ^t^H #^4. ^71 Xl2 <X-g- ^7> ^ o. (15 2)^ 
7} Xl4 WDM ^fMC 124)5.^- &\ Xl2 ^ Xl3 ^H^H $\f#\ ^JE ^l^s] 

#71 XI 4 WDM ^^^-7l(124)^^-Ei <g§^ ^-y^JEL ^tt4. 

<16> a o v 7 ] ^ 5 ^-^^-71(125)^ #71 XI 1 ^ Xl2 33.* #sfl ^§14^ 

HHH <t-«H= M lf 4^ ^^-(110)1- -f-*fl #3^4. 

<17> #71 XU ^ X]2 <X# ^7> ^ ^"(151,152)^ ZL ^<^^lnV ( ^-71 

XI 2 ^-fr4 *}°]7} ^q<L3. c| ^cf. S*l, #7l XU ^ X12 <>m $7} # 
^-^-(151,152)^ ^3 3^ #^13:4 ^H#£l »£*SM £^ ^ 
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1020030031402 2003/8/29 

^at $*}5L 9X^, ^-S-ofl ttj-el <g 3 3 ^ y c v ^°l *1 

ne^-, #^# «}<4 ^-o] ^efl^ n}.^ «- ##-fr f^-7l 

(100)tt %1\3L ^5} <t-BHJ= ##;M ol^. ^EJ JI^o] 7§:#£) 

v+, *lll ^-¥-(170)^1 ASE ^71 ^tb *f|2 ^H#2flol 

e1(132)S ^«]Sfl^> ^-JI, *fl2 ^HHlSOW iLS 3gH ^-^^.SAi aj|2 
^ = LD(142)« ^JlS *Vcf^r ^«°1 ojcf. 



^ ^£ #7ltt ^Hfl^ ^-afl^-g- ^fl^^>7l 

^5L2) ^^.^1 gro^ ^^JL cf^tb £ 

#7ltt ^*>7l fl«H ^ <t-«fl^ ^ ^l-«fl= ^--il 

^-H- ^71^, #7l ^11 ^5. #ofl afl^lSl^, ^1-^= #4lJL 

# #^*Kr *U ^^Sf, 7l^^g^ *>A} ^ZAjofl icfe}- #7l o^-g- ^71- ##-fKsL 
-¥-3 #3£ ^€ ^-ajlJE. ##Jl* o]^ ^S^Hf- ^E^Sf, #7l ^1 ^If- 
^ ^E-l AVol^] tffl^SH # 7 J #l-fc ^71 ^S. #^<5}J1 

^EHH aVA>^ *l-tifl£L ##3l-I- #7l *)l2 ^5.5. #^*Rr ^€^l^Bll- 
i^>^ ^|-hHJEL f^^; #71 X| 2 3 3. #<H1 BflAl^Dl, 't-afl-E. ^# 
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1020030031402 H*}: 2003/8/29 

It ^*Hr *l]2 WM", #7] ^12 ^^-» ^*>7l ^-71 ^Ei^^-Ei 

^71 ti>A>^ ^-«fl= ^Jr-g. #7l ^12 #^«Hr «^7l# 

£#SRr #^-¥-1" 



^ ul ^] 

<22> £ 2 ^ y>^^l *V *fll *]AHH1 rtj-^ o]S 3gHj-5).^ ^-cfl^ O]^. 

^^71(200)^ 4-^ 3M3-fi-(210) tifl^lslH, ^ *fl2 ^H 3 - (280, 290)1- 

^til^i, %7] A]l ^ A2 ^^-(280,290)1- <^^*>7l $\*Y A]l 

% A$ WDM ^^-71(221,225)1- i^tb^. 
<23> Aj. 7 i wu #^71(221)^ ^ ^-a-(210)» -f-*fl ^^s)^ 

1550/1580nm 43J" tfl^ fAjif 1550nm(*l-«H-^) ^ 1580nm( <§-«£=) 4^ tfl 
^AS. ^-S]^r>JL, ^-AlJll- A I «gl-HH2. *fl2 7§3-3, 

<24> Aj-7] ^1 ^w.(280)^ ^4°1^3HEl (231)4, ^lll ^ (241)4 

, A2 WDM #^71(222)4, Al ^7> #^-f}-(251)4, (260)4, 
€e^(270)1- i^-^4. 
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1020030031402 #^ 2003/8/29 

<25> av 7 } ^! ^o>cl^5ilo]E-1(231)^ ^71 >fll ^7> %^M251)3-^ # 

^S]^ ASE ^4 ^ *l^*Rr 

<26> ^V 7 ] *fll 3gH #^l(241)£r 980nm SE^ 1480nm afli ^H^* M*} 

-2, ^7] *fll ^(241)^.5.^1 ^ LD, LED ^-fr ^ flcj.. 

<27> ^Vyl ^12 WDM #^71(222)^ <#7] *fll ^-oj-ol^eflolEi (231)1- -f-^-t!: 

«E-E. ^S^- #7] ^ (241)^-5-^- Ei *fll ^H#^g- 

<28> ^-7] o^-g- ^o.(25i)^ ^-7] *)12 WDM ^-^^-71(222)5.-^-^1 °m 

€ *IU ^^^1 ^1*11 US. «>^5l^ (^^s)^), ^12 WDM ^^71 (222)5. 

-?-E| <^m& t^llf 

<29> a o V71 ^l-dl °1^( 260)^ *lll tfl^l ^3 IBf ^«1^H, ^. ^ IBS ^ 

^€ ^. BBS. #^*Vcf. # 7 1 *l^elH e^ (260)£l afli BBr 

A o V 7l *fll <H# ^7> ^-^(251)^1- -S^Sl^, ^12 BBr #7] (270)2}- 
£3aL, *ll3 IBfe ^71 *fl2 ^^-(290)3}- -%y] ^H-eflolEK260)^ 

*Hl BBi ^1-«J= X12 BBS #3^, ^"71 A2 IBi^l ^ 

^ ^El^^ ^1-«H£L f{]it *)j 3 £ e S 

<30> a o V 7 ] ^(270)^ ^ i^ESl ^°1 #71 afll c^-g- ^ 7 > #^-f}- 

(251) si ojs. ^rfie^jq. aVtfl7> Sl£^- ^ 711 si , A o v 7l o)^ ^B^H 

^(^, ^E^£l^ = #a)Jl)^ ^"71 ^Ei(270)ofl ^1*1] tiJ-AfilZL, 
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1020030031402 #^ 2003/8/29 

tiVAj-^ *l-wflj= #A]jLfe *\]2 #7l -*ll-3HEi(260)^ A}2 1B1 

#7l *112 ^-^(290)^ *fl2 ^-^H#5l]olE.-1(232)^ ) ^2 ^(242)-4 
, *fl3 ^ *)H WDM ^-^^-71(223,224)^, X|2 <H-§- ^-H-(252)« IfW. 



<32> ^1-71 A2 ^o^l 0^(232)^ #7l *fl2 ^7} ^^-(252)S-^-E^ # 

^S)^ ASE ^ ^sglsRr ^ ^14. 

<33> *)13 WDM ^-11^-71(223)^ #7l *)12 #aH#3H ^(232)* -f-ij-tt < t-«J^- 

^-a]^<4 a o v 7 i ^^. e11 olBl(260)S.^-Bi *fl2 #^*Vcf. 

<34> ^2 #^(242)£: 1550, 1530 SE^ 1570nm ^13 

#^5>al, #7l *fl2 ^(242)^.5.^ LD, LED ^ ^ 5^. 

<35> ^-71 z\}4 WDM ^-^^-71(224)^ #71 ^13 WDM M^-71 (223)5. ^ 

<i-iffl= ^-Ais. ^ A}2 *fl3 #7l *fl2 ol 

# ^7} #^-R-(252)^r #71 ^14 WDM #^71224315.^ A]2 ^ *fl3 ^ 

^^"^1 Sl*fi ^£ ^^MC^^M), #7l ^4 WDM #^71(224)5^ 
^ <t-«fl^. ##Jl-& f^^. 

<36> ^-71 *fl5 WDM ^-^^-71(225)^ #71 afll ^ ^12 ^^t -f-sfl *1" 

^ <t-*JlJEL Mil ^ ^-B-(210)# 

<37> #71 ^1 ^ *fl2 <>!-§- ^71- ^0.(251,252)^ ^ ^21 3*Kn. 

^^.14, #71 ^11 ^ ^12 <H# ^7> ##-fr(251,252)fe 4^" ^#*^ 3#^= 
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1020030031402 <g*}: 2003/8/29 

^€ ^ 5U4. -S-71 c^-g- ^ 7 j. ^ o. ^ 7 1(200)^ ^ ^-7} *£b\ 

(270)# ol-g-^H *lll ^^-if-Sl o]=- jf-^ 3§^Al7lJL, o]J5: ^T- 7 j ^B] 

°1H ^V^tt *)~»1EL f>illt i^^o] 4>7l ^12 ^7> 

#^-fK252Hl 7\A ^ f£f ^1-711 ^4. 

£ 3 ifl*l 2E 7£- £ 2^1 5.*\& #cfl« ^ «- ^ 7 |. ^ o. ^£ 7 1(200)4 
#^ ^^*>7l ^ JE^-i-olt}. £ 3^ afll o\% ^7} ^-B-(251)^1 °] 

44r ^Ei(270)B] 4 ^I^t ^E}-^, #4^ ^1^- q-^^-i- 7> 

<& t ^4. £ 5tt ^7l €^(270H1 ^*fl ^tL( 280 ) 
ojs. ArfiEem q-Efi^^- ^o]jL t t= 6^ -#7l ^E^ (270)^1 4*fl «U>£ 
JiS^*] ^2 ^-g-ig-o.^.*] o]^ 3§t£sI& 42 ^ 

^-(290)£j °}^ 44^fe £^o]cf. s. 7£r ^7} €^(270 HI ^*fl 

^ <t-lfl^l ^ jg^^ # 7 ] ^ 7 > ^ ^ 

71(200)^ <^ ^^H^# M-Ef-H lE^ltf. 

^7> ^-fr ^71^ M-E]-tfl^ H^olt)-. >S-7l #tfl<* <^-g- ^ o. 

^71(300)^ ^-fK310) #°fl Hfl*13^, Tfli ^ ^2 ^^-(380,390)# 

^til^ji, ^1-71 ^11 ^ *f|2 (380,390)*- ^ ^£1 ^tb *fll 

^ ^5 WDM #^7l(321,325)# i^tb^. ^7} #tfl<* ^ o. ^ 

71(300)^ £ 2<H1 JE^s} ^4 -fi-A}^, a o v 7 ] ^ 2 ^^«-(390)^ ^ ^3^1 
^ ^°17> 5U4. 
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1020030031402 <Qx\: 2003/8/29 

<40> Aj-7] ^^-71(321)^ ^ ^-fK310)«- ^ ^i^^^ 

1550/1580nm sHS" tfl^Sj ^KUl* 1550nm(^l-«J3^) ^ 1580nm(<I-MB= ) ^ ^ 
<*j ^-B^KlL, ^-«H^ #^]JL# *fll <S-^= ^4!JL« ^12 ^5.3. 

<4i> ^71 afll ^#^-(380)^ #<>H^3H 1^(331)2}-, *fll ^H. ^(341)2f 

, *1]2 WDM #^7l(322)sK *fll <H# ^7} ^-^(351)^, ^t-elHEi (360)^, 
^ (370)1- 

<42> ^-7] ^1 ^-o>ol^eflolEK331)^ ^-71 *fll #^-fr(351)5L^Ei # 

^•^■fe- ASE #-g- -4 ^ ^^o.^ ^3*}^ ^ *K3r^h 

<43> #7l afll Jg = ^"^(341)^: 980nm SE^ 1480nm 4^ ^1 

3-, *fll ^K341)J15.^ LD, LED ^* a]~§-^ ^ oicf. 

<44> ^-71 ^12 WDM ^•^^•71(322)^ ^7) *fll ^-oj-ol^eflolEU 331)1- 

«fc ^s^- ^>7l *fll JgH ^(341)^.5.^ <ye^ *fll 

<45> Aj- 7 ] ^! ^ 7 > ^^-(351)^ ^-7) *fl2 WDM ^^7} (322)5.^ ^ 

€ *1U ^5L ^^M, A oM *)12 WDM #^7l(322)^f-E| <ya^ 
*1-MH^ 

<46> a o v 7 ] ^|^eflo)EK360)^ ^1 tfl^l *fl3 £Bf ^1*}^, =l SL^S. <$ 

n& 3. <?l^tt S}^ -SLHiiL ^"71 *|^3H£K360)£l *fll IB^ 

#7] ^11 <H# ^7> ^-£K351)2f ^^H, ^2 IBfe ^71 ^(370)^ 
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%S\5L, m IHr ^"71 afl2 ^^-(390)^ 914^4. ^7} *l M °1 3 (351) 
*U IBi^l SJ3^ ^]-^HH. f^llt XI 2 IHS #^>JL, ^"71 *fl2 XB*fl «a 
^E-l^^ f^lf a(|3 IBS #3tH=K 

<47> ^-71 ^B)(370)fe =L ^-4 i^S^ #7] ^7> ^ TT 

(351)^ i^!H 2 ^ «>cfl7> 5) £-3- -g^SM, AV7I o]4=- ^e^o^ ^ 

^(^T, %^3L)£r #7] €^ (370 H ^V^lul, 

ti>A}5} ^l-tiflc ^31^ *l|2 ^H^S-^i <#7] ^l-eflojEK 360)3] *fl2 IHl 

<48> #7] A]2 ^^-(390)^ A]2 #oH#3HfcK332)2h ^|2 (342)4 

, *(|3 ^ ^4 WDM #^71(323,324)4, A}2 ^7> ^-R-(352)l- i^&4. 

<49> a o v 7 ] ^fl2 #<>H#3H ^(332)tt #7] A]2 <^-§- ^7> #^(352)^^ # 

ASE ^4 ^ ?l*3sKr %4r *K^4. 

<50> Aj-7] *fl 2 ^H. #^(342)^: 1550, 1530 5E^r 1570nm 4#^ *fl3 

#^§>J1, #71 A]2 #^(342)^5-^ LD, LED f~8: ^>-§-^T ^ 

<5i> # 7 1 *fl4 WDM #^71(324)^ ^2 #<>H#ii!H 3 (332)# *4^r &"MH— 

##Jl ^ ^13 ^1^-* Ifs}^ #^4. 
<52> ^13 WDM ^-^^71(323)^ #7l Mj#eflolEK360)S-?-Ei ^2 ^5.^ 

#7l 7fl2 ^7> #^-£K352)S #3*>al, #7l ^12 ^7> ^-fi-(352)S. 

-t"E| <t-^i= t^JIt ncfls 1-4*1 ?1 4. 
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<53> a o v 7 ) ^ 2 ^0.(352)^ s$ 7 ] *fl4 WDM %^7] (324)3.^ °m 

^ ^13 #7] m WDM ^€^"71 (323)5. Jf ^ ttm^. ^2 ^H^l Sl*fl 

US «V#£H, #71 *fl4 WDM ^1^71(352)3.-^ <^^^ <t-«flH. 3tel3fc# ^ 
^, ^-7] *fl2 ^7> ^-^(352)^ ^-71 *fl3 ^*fl £«<^ 

Jg^sJaL, ^71 ^12 ^H^Hl ^HK)= ^^^cf. 

<54> #7) ^15 WDM ^-^^-71(325)^ ^-71 *fll ^ *fl2 -f-*fl ^^tt 

agc ^ <^-Bflj= #A]jrl- ^-sta) 9\if- ^-^-^-(310)1- **fl 

<55> ^ ^-o], ^ofl ^ #tfl<* C^-g- ^o. -i 7] ^ ^Ei 

1- oj-g-^H ^11 °1^ ^-$r ^&*]?}3L, Aj-7] ^cHH ti>A> 

5^ ^-aflJEL ^H^S^i *fl2 ^7> ^-fHl 

71 *ll2 #^sl o]^- ^| ^hJ-sI-aI^ ^elHl wl^H 7>^ ^ 
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1] 

£ ^1-«HIEL ^Ji7} #^£lfe ^g-fr #6fl «fl*l=M tgl ^2:^ 

#7l ^11 ^oHl tifl^s]^, <y^^ ##JH- ^*}tt *fll <H 

# ^7} 7)^$. ^4 ^BfH 4^ # 7 ] c^-g- ^7} ^ -fj-j^Ei 

«^ *i-^i= t^in Q )^r ^7) *m ^^Jf ^ 

7l ^A>^ ^-aflJEL #4]Jl# #71 ^12 ^SS #^*Rr ^^5fl°lBll- 

^7> #^-f}-«- ^1^, #71 ^12 ^7> ^"fr* ^*}7l iflSfl #71 ^ 

S^-Bl <^^^ #71 H>A>^ ^l-«flS. ##JL-I- #71 ^2 ^7> #3 

*Rr ^2 ^f-^-i: m$<LS- ^ W€ ^cfl^ # 

I^T 1 * 2] 

^11-%H1 sa^l, 
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^-71 ^-n <y^sl^ = ^ <i-iffl;!= #^1JL» A o v 

7] ^l-wfl= t A Jlt XU #7l Q-^B. t^lst X]2 #^Kr 
XU 4^^^ ^^-714; 

^71 XU «J X| 2 3 St- -f-*fl *]-»£EL * "t-wjH. Mst 

[3^*8- 3] 

XU^Hl 5^*1 , -8-71 XU ^PMr, 

^"71 XU <X# ^7> ^-<g-fH| Xl^^r XU #^Kr XU 

^7l XI 1 ^-71 XI 1 <X# ^-frS #^Kr X12 

^ ^^-711- iX ^^-S. ^^2)-^ ^ %?\ %^ 

4] 

X13%H1 ^-71 Xll ^Hf-^r, 
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^•71 *fll 33. ^Hl flfl^ls]^, ^ H o v ^S. *l*8*Kr ^ *KH>7l 
*)U ^>°1#^1°1^1- t\ i^-i- ^-3 °-3 ^ <>1^ ^^-5}.^ #cfl<* ^ «- 3 

4>7l *fl3 ^-71 *)12 ^7} ^-f|-3 t^sfe *fl4 sj-^W 

6] 

^-71 *fl2 33 #<*f| til] ^l^M, ^ y oH^3 ^*Kr ^>W7l W 

^2 ^> 0 l#elHEi!- i^-^ ^ A3 ol^- ^^5)-^ #tfl<3 ^ 

7> ^-B- ^71. 

7] 



27-22 



1020030031402 #3 H*}'- 2003/8/29 

#7l ^-B- ^ ^ jg^S^ 

[^^J- 8] 

#71 X| 2 <H"g- ^7> #^4Rr #71 tiU}5} #l-*j!JEL ^JL^I S]*fl 
9] 

#7l 2 $7} ^-B-fe #71 *KH3 ^-HHs. 2]*fl 

^^-ar s}^ ^ W€ %^ <H# ^7> ^3-B- ^71. 
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